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ZD\GHILQHGFULWHULD LQFLYLOHQJLQHHULQJSUDFWLFHDUHXVHOHVV7KDW LVZK\:LVVDQG3DUPHOHH >@HVWDEOLVKHGDQ
HPSLULFDOIRUPXODFRQQHFWLQJWKHIORRUYLEUDWLRQZLWKWKHUHVSRQVHUDWLQJ7KHUHZHUHILYHOHYHOVRIYLEUDWLRQUDWLQJV
YDULHGIURPLPSHUFHSWLEOHWRFRPIRUWOHVV,QWKHILUVWHGLWLRQRI,62VWDQGDUGRQKXPDQSHUFHSWLRQRI
YLEUDWLRQZDVSXEOLVKHG7KLVVWDQGDUGVXPPDUL]HVUHVHDUFKHVWLOOZKLFKZHUHZHOOGHVFULEHGE\&RZOH\>@
$FFRUGLQJWRWKH,UZLQ¶VZRUN>@,62VWDQGDUGZDVUHYLVHGDQGSXEOLVKHGLQ,UZLQSUHVHQWHGDEDVHOLQH
FXUYHIRUJHQHUDOZKROHERG\YHUWLFDOYLEUDWLRQVDQGLWVZHLJKWLQJIDFWRUVDFFRUGLQJWRVLWXDWLRQ7KHIDFWRUVGHSHQG
RQWKHWLPHRIWKHGD\RUQLJKWWKHW\SHRIWKHEXLOGLQJXVDJHUHVLGHQWLDORIILFHZRUNVKRSHWFDQGWKHW\SHRI
YLEUDWLRQ FRQWLQXRXV LQWHUPLWWHQW RU LPSXOVLYH ,62 IURP LV WKH EDVLV IRU IXUWKHU VWDQGDUGV LQPDQ\
FRXQWULHV
,Q WKH ILHOG RI KXPDQ SHUFHSWLRQ RI YLEUDWLRQV WZR DUHDV DFWLYH DQG SDVVLYH SHUFHSWLRQ RI YLEUDWLRQV VKRXOG EH
VHSDUDWHG>@:KHQRFFXSDQWVFDQSHUFHSWYLEUDWLRQLQEXLOGLQJVWKLVPD\SRWHQWLDOO\LQIOXHQFHWKHLUTXDOLW\RIOLIH
RUZRUNLQJHIILFLHQF\>@,QFRQWUDVWLWLVZHOONQRZQWKDWSHRSOHWROHUDWHPXFKKLJKHUYLEUDWLRQYDOXHVLQYHKLFOHV
WKDQLQEXLOGLQJV,WLVEHFDXVHYLEUDWLRQVLQWKHVHWZRFDVHVDUHLQGLIIHUHQWIUHTXHQF\UDQJH3HUFHSWIUHTXHQFLHVLQ
EXLOGLQJVDUHLQORZIUHTXHQF\UDQJHFORVHWRIUHTXHQFLHVRIKXPDQERG\LQWHUQDORUJDQV>@7KDWLVZK\DFWLYHDQG
SDVVLYHSHUFHSWLRQVKRXOGEHFRQVLGHUHGVHSDUDWHO\
2FFXSDQWVFDQGHWHFWEXLOGLQJYLEUDWLRQYDOXHVWKDWDUHPXFKEHORZWKRVHWKDWFDQFDXVHDQ\ULVNRIGDPDJHWRWKH
EXLOGLQJ7KHOHYHORIYLEUDWLRQWKDWLQIOXHQFHVKXPDQFRPIRUWLVORZHUWKDQWKHRQHDVVRFLDWHGZLWKEXLOGLQJGDPDJH
7KHUHIRUHQRZDGD\VWKHGRPLQDQWGHVLJQDQGGLDJQRVWLFSDUDPHWHULQWKHFRQWH[WRIYLEUDWLRQLVSHUFHSWLRQE\KXPDQV
>@
5HYLHZRIDSSURDFKHVRIYLEUDWLRQLQIOXHQFHRQKXPDQVLQGLIIHUHQWFRXQWULHV
,QIOXHQFHRIYLEUDWLRQVRQEXLOGLQJRFFXSDQWVDUHLQFOXGHGLQWKHSURYLVLRQVRIVWDQGDUGVRULQVWUXFWLRQVLQGLIIHUHQW
FRXQWULHV7KH\GLIIHUIURPRQHDQRWKHULQWKHDVVHVVPHQWPHWKRGVIUHTXHQF\UDQJHGXUDWLRQWLPHFRQVLGHUHGFUHVW
IDFWRURUHYHQJHQHUDODSSURDFKWRWKHSUREOHP
2.1. Assessment methods. 
7KHFULWHULDXVHGLQDVVHVVLQJWKHLQIOXHQFHRIYLEUDWLRQRQSHRSOHLQEXLOGLQJVGHSHQGRQWKHDVVHVVPHQWPHWKRG
7KHUHDUHIRXUPDLQPHWKRGVRIDVVHVVPHQWLQZKLFKWKHIROORZLQJSDUDPHWHUVDUHFRQVLGHUHG
DDFFHOHUDWLRQYHORFLW\RIYLEUDWLRQFRUUHFWHGLQWKHZKROHIUHTXHQF\UDQJH
EVSHFWUXPIUHTXHQF\VWUXFWXUHRIWKHHIIHFWLYHYDOXH506RIDFFHOHUDWLRQYHORFLW\RIYLEUDWLRQLQRFWDYH
EDQG
FYLEUDWLRQGRVHYDOXH9'9
GPD[LPXPWUDQVLHQWYLEUDWLRQYDOXH0799
,62VWDQGDUGGHILQHV506PHWKRGDVDEDVLFPHWKRGRIDVVHVVPHQWEXWQRWHVWKDWVRPHWLPHVDGGLWLRQDO
PHWKRGVDUHUHTXLUHG$VDGGLWLRQDOPHWKRGV ,62GHILQHV0799PHWKRGDQG9'9PHWKRG7KHVH WZRPHWKRGV
HVSHFLDOO\ 9'9 DUH UHFRPPHQGHG DV DGGLWLRQDO PHWKRGV LQ KLJK FUHVW IDFWRU VLWXDWLRQV 506PHWKRG DYHUDJHV
DFFHOHUDWLRQYDOXHVLQGXUDWLRQWLPH
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
&RUUHFWHGYDOXHLVGHWHUPLQHGE\PHDVXULQJWKHYLEUDWLRQDWWKHSODFHRIUHFHLSWE\WKHSHUVRQXVLQJWKHFRUUHFWLRQ
E\PHDQVRIDFRUUHFWLRQILOWHU,WLVDVLPSOHPHWKRGZKLFKLQIRUPVDERXWLQIULQJHPHQWRIFRPIRUWEXWGRHVQRWLQIRUP
DERXWIUHTXHQF\LQZKLFKWKLVLQIULQJHPHQWDSSHDUHG9HU\VLPLODUDSSURDFKWRWKHYLEUDWLRQDOFRPIRUWFRXOGEHIRXQG
LQ*HUPDQ',1VWDQGDUG>@,WLQFOXGHVYHORFLW\YDOXHNQRZQDV.%)7ZKLFKFRUUHVSRQGVWRRQHYDOXH,W
WDNHV LQWR DFFRXQW GXUDWLRQ WLPHEXW LW JLYHV QR DQVZHU IRU WKH TXHVWLRQ LQZKLFK IUHTXHQF\ WKH FRPIRUW OHYHO LV
H[FHHGHG',1JLYHVJUHDWHUIRFXVRQH[FHHGDQFHRIWKUHHOHYHOVZKLFKFDQEHQDPHGDVIROORZV$XEDVLF
OHYHOWKUHVKROGRISHUFHSWLRQ$R±XSSHUOLPLWDQG$U±LQWHUPLWWHQWOHYHOXVHGZKHQYLEUDWLRQVDUHLQVLGHWKHUDQJH
IURP$XWR$R
2.2. Frequency range.  
7KHYLEUDWLRQIUHTXHQF\UDQJHLQZKLFKWKHDVVHVVPHQWLVFDUULHGRXWLVVSHFLILHGLQWKHVWDQGDUGV,QPRVWRI
VWDQGDUGVWKHDQDO\VLVH[DPLQHVWKHYLEUDWLRQLQWKHUDQJHIURPWR+]EXWWKHUHDUHGHURJDWLRQVIURPWKLVUXOH
-DSDQHVHJXLGHOLQHVDOORZIRUDVVHVVPHQWIURP+]>@,Q%ULWLVKVWDQGDUG>@IUHTXHQF\UDQJHVWDUWVIURP
+]ZKLFKLVZHOOWKRXJKWRXWEHFDXVH\RXPXVWUHFRUGVLJQDOEHORZ+]WRPDNHDQDO\VLVH[DFWO\IURP+]LWLV
GLFWDWHG E\ WKH VLJQDO DQDO\VLV DQG E\ ILOWHUV ZKLFK DUH DSSOLHG $OVR ,62 >@ VWDQGDUG JLYHV RSSRUWXQLW\ IRU
DVVHVVPHQWEHORZDIUHTXHQF\HTXDOWR+]
2.3. Duration of vibration. 
7KLVLVWKHPDLQSUREOHPLQVWDQGDUGVEHFDXVHLQPRVWRIWKHPWKHGXUDWLRQRIYLEUDWLRQLVQRWFOHDUO\GHVFULEHG
2I FRXUVH LQ HYHU\ RI WKH FRQVLGHUHG VWDQGDUG WKHUH LV H[SRVXUH WLPH GD\WLPH ±  QLJKW ± 
H[FHSWLRQ%ULWLVKVWDQGDUG>@LQZKLFKGD\VWDUWVDWDQGHQGVDWEXWLWLVQRWHTXDOWRGXUDWLRQRIYLEUDWLRQ
,Q,62>@VWDQGDUGGXUDWLRQRIPHDVXUHPHQWLVGHVFULEHGWKDWLW³VKRXOGEHVXIILFLHQWWRHQVXUHUHDVRQDEOHVWDWLVWLFDO
SUHFLVLRQ´7KLVGHILQLWLRQLVYHU\ZLGHDQGLPSUHFLVHZKLOHGXUDWLRQRIYLEUDWLRQKDVVLJQLILFDQWLQIOXHQFHRQUHVXOW
RIVLJQDODQDO\VLV,Q*HUPDQVWDQGDUG>@PHDVXUHPHQWDQDO\VLVLVPDGHLQVF\FOHVZKLFKDUHWKHQVXPPDUL]HG
,Q3ROLVKVWDQGDUG>@GXUDWLRQRIYLEUDWLRQLVGHILQHGDVWLPHLQZKLFKDPSOLWXGHVDUHJUHDWHUWKDQRIPD[LPXP
DPSOLWXGH
7KH$SSHQGL[WR$16,VWDQGDUG>@LQFOXGHVDIDFWRUIRUDGGUHVVLQJWKHQXPEHURIYLEUDWLRQHYHQWVSHUGD\

 u NFn 

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